Citrate synthase 1 interacts with the citrate transporter of yeast mitochondria.
We have previously shown that citrate synthase binds to an intrinsic protein of the mitochondrial inner membrane (D'Souza and Srere, 1983). In this paper we present evidence that this citrate synthase binding protein is the citrate transporter. We have used citrate synthase 1 mutants of Saccharomyces cerevisiae and transformants containing citrate synthase inactivated by site-directed mutagenesis to study the effect of the CS1 protein upon mitochondrial function (Kispal and Srere). In the present study citrate uptake and oxidation were measured during state 3 conditions (presence of 200 microM ADP) in the mitochondria of several strains of Saccharomyces cerevesiae: a parental strain containing wild-type mitochondrial citrate synthase (CS1) and strains derived from a CS1 deficient strain in which the CS1 gene was disrupted by insertion of the LEU2 gene. These strains were generated from the CS1- cells by transformation with vectors encoding site-specific mutants of CS1 possessing very low levels of enzymatic activity. One such strain in this study was subsequently found to have undergone reversion to produce a strain which had activity very similar to wild type. Positive correlation between citrate uptake and the rate of citrate oxidation was found, suggesting coupling of the two processes. Both mitochondrial citrate uptake and oxidation were decreased in the mutant lacking any form of CS1 protein. Reintroduction of mutagenized CS1 into yeast causes an enhancement in the rate of state 3 oxygen consumption and of citrate uptake.(ABSTRACT TRUNCATED AT 250 WORDS)